Biosynthesis of the O-glycosidically linked oligosaccharide chains of fetuin. Indications for an alpha-N-acetylgalactosaminide alpha 2 leads to 6 sialyltransferase with a narrow acceptor specificity in fetal calf liver.
Fetal calf liver microsomes were found to be capable of sialylating 14C-galactosylated ovine submaxillary asialomucin. The main oligosaccharide product chain could be obtained by beta-elimination under reductive conditions and was identified as NeuAc alpha 2 leads to 3Gal beta 1 leads to 3GalNAcol (where GalNAcol represents N-acetylgalactosaminitol) by means of high performance liquid chromatography (HPLC) analysis and methylation. The branched trisaccharide Gal beta 1 leads to 3(NeuAc alpha 2 leads to 6)-GalNAcol and the disaccharide NeuAc alpha 2 leads to 6GalNAcol were not formed. Very similar results were obtained when asialofetuin and antifreeze glycoprotein were used as an acceptor. When 3H-sialylated antifreeze glycoprotein ([3H]NeuAc alpha 2 leads to 3Gal beta 1 leads to 3GalNAc-protein) was incubated with fetal calf liver microsomes and CMP-[14C]NeuAc, a reduced tetrasaccharide could be isolated. The structure of this product chain appeared to be [3H]NeuAc alpha 2 leads to 3Gal beta 1 leads to 3([14C]NeuAc alpha 2 leads to 6)GalNAcol, as established by means of HPLC analysis, specific enzymatic degradation with Newcastle disease virus neuraminidase, and periodate oxidation. These data indicate that fetal calf liver contains two sialyltransferases involved in the biosynthesis of the O-linked bisialotetrasaccharide chain. The first enzyme is a beta-galactoside alpha 2 leads to 3 sialyltransferase which converts Gal beta 1 leads to 3 GalNAc chains to the substrate for the second enzyme, a (NeuAc alpha 2 leads to 3Gal beta 1 leads to 3)GalNAc-protein alpha 2 leads to 6 sialyltransferase. The latter enzyme does not sialylate GalNAc or Gal beta 1 leads to 3GalNAc units but is capable of transferring sialic acid to C-6 of GalNAc in NeuAc alpha 2 leads to 3Gal beta 1 leads to 3GalNAc trisaccharide side chains, thereby dictating a strictly ordered sequence of sialylation of the Gal beta 1 leads to 3 GalNAc units in fetal calf liver.